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Abstract Text: Aerobrokirlo al \)wIIJs  anti Mars by [ )r. Danie[ T. Lyons

Aerobraking was successfully u:;c:j 10 {ilculalizo  the mbit c)f the Magellan
spacecraft at Venus in 1993 [Is PO I [ of II w ~!xler)decj rnissic)rl.  FYans have been
made to use aerobraking  to circul;!ri~c  Itle orbit of ttm M:irs  Global Surveyor
spacecraft near the end of 199”/ ju;t PI i:)l to the start of tt-rc  prime mission.
Aerobraking is used instead of ~lr(o(:llc  I it to remove sc)me c)f the energy from
the orbit, which reduces the mf~ss ~:)f pr[)pellard that must be launched into orbit.
The smaller spacecraft mass rrlco’ls  tt)i~t  a smfiller, Icss  cxpcmsive  launch
vehicle can be used to per{onl~ ttl( :;mlc mission. “l”h~l cost  of the launch
vehicle can be reduced k)y Ilul]dr[  d:. of rnillicms  of dollar’s by using aerobraking
to provide some of the velc)city  ctlirlgc!  ofter arlival at Mars. All planned NASA
missions to orbit Mars will usc  ll-IC acrot)rakir)g  tectlnic]uc.

This paper will compare tho sirrliltritie$  anti differences between the completed
Magellan aerobraking  at Venus fiI Id ttl[l planned Mars Glc)bal  Surveyor
aerobraking at Mars. Since ncitl l(r sp:~cx?craft is ec~uippecj  with a. heat shield,
multiple passes through the al II IcI:pl ICIL; are used to shririk ttle orbit gradually.
Both spacecraft require a c~raf] II{~:s al:ltude wtlich precludes both
communicaticm  with the E; arlh ond c(.dl(ction of solar pc~wer’,  so the spacecraft
must be reoriented several tirrlrx (.wctl  orbit before erdcring and after leaving
the atmosphere. Although about  ‘I 2[)() r’rds is rcmcxwd in bc)tt  I cases, the orbital
period for a Mars c)rbiter chorvy:s by r]- ore Wr:m 45 hour$ - requiring a change in
the operational strategy parlw[~y  t~lrou{}tl  aerobraking, whik? the Venus orbiter
period changed by less then 2’ I lw.lrs t)(.x:ausc  ttw capture orbit period was 3.26
hours. Tho larger gravitational ptrl(lrt);itions  and the larger atmospheric
disturbances at Mars will rllakc  [:(tol)rtiking  a very ctmllen{]ing experience for
the very small and efficient fligtlt  t[o[n.


